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CLAIMS 

[Claim(s)] 

[Claim 1]lt has an energization electrode of a couple which contacts press cores of a couple 
set in a sintering mold characterized by comprising the following, and energizes sintering 
current to these press cores, An energizing device for pulse energization sintering machines 
for energizing sintering current from an electric power unit to this energization electrode of a 
pulse energization sintering machine with movable at least one of this energization electrode. 
A switch mechanism which has a communicating member which makes an input-side terminal 
of a couple connected to this electric power unit, an output side terminal of a couple and this 
input-side terminal, and this output side terminal open for free passage electrically, 
having a flow mechanism in which an energization electrode of this couple is made to flow 
through an output side terminal of a couple of this switch mechanism electrically, respectively - 
- this flow mechanism -- this -- electrically being connected to a movable energization 
electrode ~ and - this ~ a contact button by the side of a movable energization electrode 
which moves with a movable energization electrode. 

A flexible conductor which electrically connects one side of this contact button and an output 
terminal of this couple. 

this ~ an actuator to which an end by the side of this contact button of this flexible conductor is 
moved to compensate for movement of a movable energization electrode. 

[Claim 2]An energizing device for pulse energization sintering which piles up two or more thin 
copper plates with which this flexible conductor is broad, and has flexibility in the energizing 
device for pulse energization sintering machines according to claim 1, and is constituted. 
[Claim 3]An energizing device for pulse energization sintering which this flexible conductor knit 
thin copper wire, and was made in the energizing device for pulse energization sintering 
machines according to claim 1 and which it knits and is a conductor. 
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[Claim 4]ln the energizing device for pulse energization sintering machines according to any 
one of claims 1 to 3, An input-side terminal and an output side terminal of a couple of this 
switch mechanism comprise a broad tabular member which has a respectively flat current 
energizing surface, Adjoin an input terminal in which an output side terminal of this couple 
corresponds, it is arranged, and a communicating member of this couple has a current 
energizing surface of this input-side terminal and a current energizing surface of an output side 
terminal, and a flat current energizing surface arranged so that field contact is possible, An 
energizing device for pulse energization sintering machines by which this communicating 
member is selectively moved to a position which separates from a position and them which 
contact an input-side terminal and an output side terminal with an actuator. 
[Claim 5] It has an energization electrode of a couple which contacts press cores of a couple 
set in a sintering mold characterized by comprising the following, and energizes sintering 
current to these press cores, An energizing device for pulse energization sintering machines 
for energizing sintering current from an electric power unit to this energization electrode of a 
pulse energization sintering machine with movable at least one of this energization electrode. 
A switch mechanism which has a communicating member which makes an input-side terminal 
of a couple connected to this electric power unit, an output side terminal of a couple and this 
input-side terminal, and this output side terminal open for free passage electrically. 
A current energizing surface provided with a flow mechanism in which an energization 
electrode of this couple is made to flow through an output side terminal of a couple of this 
switch mechanism electrically, respectively where an input-side terminal and an output side 
terminal of a couple of this switch mechanism are flat respectively. 

[Claim 6] It has an energization electrode of a couple which contacts press cores of a couple 
set in a sintering mold characterized by comprising the following, and energizes sintering 
current to these press cores, An energizing device for pulse energization sintering machines 
for energizing sintering current from an electric power unit to this energization electrode of a 
pulse energization sintering machine with movable at least one of this energization electrode, 
at least one output side terminal of this electric power unit -- this - having a flow mechanism in 
which a movable energization electrode is made to flow electrically -- this flow mechanism - 
this ~ electrically being connected to a movable energization electrode -- and - this - a 
contact button by the side of a movable energization electrode which moves with a movable 
energization electrode. 

A flexible conductor which electrically connects one side of this contact button and an output 
terminal of this couple. 

this - an actuator to which an end by the side of this contact button of this flexible conductor is 
moved to compensate for movement of a movable energization electrode. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] More particularly, this invention contacts the press cores of the couple 
set to the sintering mold about the energizing device for pulse energization sintering machines, 
and relates to the energizing device for pulse energization sintering machines suitable for 
energizing sintering current from an electric power unit to the energization sintering machine 
which energizes and sinters sintering current to press cores. 

[0002]According to the pulse energization pressure-sintering method which improvement is 
added also to energization sintering in recent years, for example, contains discharge plasma 
sintering, discharge sintering, or plasma activated sintering and which sinters using pulse 
current. It becomes possible to join the material of different construction material with junction 
difficult originally, for example, materials, such as stainless steel, copper and ceramics, and 
various metal, in one by sintering. In this case, by providing two or more layers which changed 
the mixture ratio of two materials between those two material layers rather than it sinters in 
piles two material layers which comprise a material pure 100% and unifying, Even when 
making the sintered compact of the same material, by changing the particle size of the 
granular material of the material one by one, it is possible to give a gradient function (state 
where the characteristic of the sinter is changing from one surface side of a sinter to the 
surface side of another side gradually) to a sinter, and to raise the characteristic much more. 
[0003]By the way, in order to perform the above pulse energization pressure sintering with a 
pulse energization sintering machine, although it is a low voltage (V or less [ Usually 100 ]), it 
is necessary to the pulse energization sintering machine to supply the electric power of a high 
current (for example, 5000A or more than it). For this reason, the energizing device which was 
being used in order to supply electric power to the conventional energization sintering machine 
from an electric power unit cannot be used as it is. Especially, Contact the energization 
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electrode of a couple, the punch, i.e., the press cores, of a couple which were inserted on both 
sides of the granular material which should be sintered in a sintering mold hole in the pulse 
energization sintering machine to apply in between, and were set, and pressurize those press 
cores by a desired pressure, and. In order to have to send big sintering current through those 
press cores from an energization electrode, at least structure top one energization electrode 
must be made movable. And since it is necessary to supply a high current to an energization 
electrode as mentioned above, as for the conductor for energizing this current, weight will 
become large. For this reason, if the measure on the structure of the conductor which sends 
sintering current through the energization electrode of a movable side especially is not taken 
appropriately, The partial wear of an insulating guidance member to which ****** acted on the 
energization electrode with the big weight of the conductor, and it has shown the energization 
electrode movable is generated, Spoil the parallelism of the upper surface of a sintering mold 
installation table part and the undersurface of an upper fixed energization electrode which 
were attached to the energization electrode of a movable side (for example, under), and the 
flow of the pulse current at the time of energization sintering becomes uneven, and Or the 
variation of sintering, The problem which is not considered arises in the conventional 
energization sintering machine, such as becoming a cause which faults, such as generating of 
an unsintered portion, occur, and also causes a sintering mold, the breakage problem of a 
sintering apparatus, etc. 
[0004] 

[Problem(s) to be Solved by the lnvention]The issue which this invention tends to solve 
prevents ****** caused with Ryo Oshige's conductor to the energization electrode of a movable 
side, and secures suitable operation of a pulse energization sintering machine, and it is 
providing the energizing device for pulse energization sintering machines which prevented 
breakage [ exhausting / the component parts ]. Other issues which this invention tends to solve 
are providing the low voltage and the energizing device for pulse energization sintering 
machines which can supply the electric power of a high current to a pulse energization 
sintering machine from an electric power unit without power loss. 
[0005] 

[Means for Solving the Problem]lt has an energization electrode of a couple which one 
invention of this application contacts press cores of a couple set in a sintering mold, and 
energizes sintering current to these press cores, In an energizing device for pulse energization 
sintering machines for energizing sintering current from an electric power unit to this 
energization electrode of a pulse energization sintering machine with movable at least one of 
this energization electrode, A switch mechanism which has a communicating member which 
makes an input-side terminal of a couple connected to this electric power unit, an output side 
terminal of a couple and this input-side terminal, and this output side terminal open for free 
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passage electrically, It has a flow mechanism in which an energization electrode of this couple 
is made to flow through an output side terminal of a couple of this switch mechanism 
electrically, respectively, this flow mechanism ~ this ~ electrically being connected to a 
movable energization electrode - and ~ this - with a contact button by the side of a movable 
energization electrode which moves with a movable energization electrode, a flexible 
conductor which electrically connects one side of this contact button and an output terminal of 
this couple - this - it has an actuator to which an end by the side of this contact button of this 
flexible conductor is moved to compensate for movement of a movable energization electrode, 
and is constituted. 

[0006]ln the above-mentioned energizing device, even if it is broad, and this flexible conductor 
piles up two or more thin copper plates which have flexibility and is constituted, it was knit and 
made, thin copper wire is knit, and it may comprise a conductor. An input-side terminal and an 
output side terminal of a couple of this switch mechanism comprise a broad tabular member 
which has a respectively flat current energizing surface, Adjoin an input terminal in which an 
output side terminal of this couple corresponds, it is arranged, and a communicating member 
of this couple has a current energizing surface of this input-side terminal and a current 
energizing surface of an output side terminal, and a flat current energizing surface arranged so 
that field contact is possible, This communicating member is selectively moved to a position 
which separates from a position and them which contact an input-side terminal and an output 
side terminal with an actuator. 

[0007]lt has an energization electrode of a couple which an invention of everything but this 
application contacts press cores of a couple set in a sintering mold, and energizes sintering 
current to these press cores, In an energizing device for pulse energization sintering machines 
for energizing sintering current from an electric power unit to this energization electrode of a 
pulse energization sintering machine with movable at least one of this energization electrode, 
A switch mechanism which has a communicating member which makes an input-side terminal 
of a couple connected to this electric power unit, an output side terminal of a couple and this 
input-side terminal, and this output side terminal open for free passage electrically, It has a 
flow mechanism in which an energization electrode of this couple is made to flow through an 
output side terminal of a couple of this switch mechanism electrically, respectively, An input- 
side terminal and an output side terminal of a couple of this switch mechanism comprise a 
broad tabular member which has a respectively flat current energizing surface, Adjoin an input 
terminal in which an output side terminal of this couple corresponds, it is arranged, and a 
communicating member of this couple has a current energizing surface of this input-side 
terminal and a current energizing surface of an output side terminal, and a flat current 
energizing surface arranged so that field contact is possible, It is constituted so that this 
communicating member may be selectively moved to a position which separates from a 
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position and them which contact an input-side terminal and an output side terminal with an 
actuator. It has an energization electrode of a couple which another invention of this 
application contacts press cores of a couple set in a sintering mold, and energizes sintering 
current to these press cores, In an energizing device for pulse energization sintering machines 
for energizing sintering current from an electric power unit to this energization electrode of a 
pulse energization sintering machine with movable at least one of this energization electrode, 
at least one output side terminal of this electric power unit -- this - a flow mechanism in which 
a movable energization electrode is made to flow electrically, [ have and ] this flow mechanism 
-- this -- electrically being connected to a movable energization electrode -- and - this - with a 
contact button by the side of a movable energization electrode which moves with a movable 
energization electrode, a flexible conductor which electrically connects one side of this contact 
button and an output terminal of this couple - this - it has an actuator to which an end by the 
side of this contact button of this flexible conductor is moved to compensate for movement of a 
movable energization electrode, and is constituted. 
[Example] 

[0008] Hereafter, the example of this invention is described with reference to drawings. With 
reference to drawing 1 , an example of the pulse energization sintering machine with which the 
energizing device of this invention is applied is explained first. The body frame 1 0 which has 
the upper support plate 1 1 3 fixed to the upper bed of the support 1 1 2 of plurality (this example 
2), and the support 112 fixed by separating mutually the pulse energization sintering machine 
1 of this example by an erecting state on the stand 1 1 1 and its stand, The lower housing 
assembly 12 supported by the support 1 12 so that vertical movement was possible, The upper 
housing assembly 1 3 supported by the support 1 1 2 so that vertical movement was possible, It 
has the lower energization electrode group solid 14 attached to the lower housing assembly 
12, the upper energization electrode group solid 15 attached to the upper support plate 113, 
and the drive 16 which is attached in the center of the stand 1 1 1 and moves a lower movable 
housing assembly up and down. The lower housing assembly 12 has the disc-like (in this 
example) lower movable body 121 guide supporting of the sliding of was made possible to the 
support 112 via the bearing 122, and the lower housing 123 attached to the lower movable 
body 121. The housing 123 has the bottom plate 124 which forms the bottom wall and is 
attached to the lower movable body 121, the annular solid 125 which were connected to the 
bottom plate 124 by welding etc. and which constitutes an annular (circular in this example) 
side attachment wall, and the ring member 126 fixed to the upper bed of an annular plate. The 
upper housing assembly 13 is provided with the upper housing 133 attached to the upper 
movable body 131 and the upper movable body 131 of the ring shape guide supporting of the 
sliding of was made possible to the support 112 via the bearing 132. It is fixed to the top plate 
1 34 which constitutes a upper wall, the annular solid 1 35 which constitutes an annular (circular 



http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ip... 3/17/2008 



JP,2001-335811,A [DETAILED DESCRIPTION] 



Page 5 of 13 



in this example) side attachment wall, and the lower end and upper movable body of an 
annular plate, and upper housing has the ring member 136 which has attached upper housing 
to the upper movable body by it. In a top, the lower housing 133 and 123 forms the sintering 
chamber of each other cooperatively. By forming the annular solids 135 and 125 in a duplex, 
respectively, lower housing is made into double-frame construction (the shape of a water 
jacket), and the top has structure which lets cooling water pass to inside. This sintering 
chamber is controlled by the device which is not illustrated by sintered atmospheres, such as a 
vacuum atmosphere or an inert gas atmosphere, for example. A seal ring is provided in either 
[ at least ] the upper surface of the ring member 1 26, or the undersurface of the ring member 
136, and those face-to-face airtightness is secured. Although not illustrated, an inspection hole 
may be provided in the annular solid 1 35 of upper housing so that the inside of a sintering 
chamber can be seen from the exterior. Although not illustrated, in order to protect the wall of 
housing from generation of heat from the sintering mold at the time of energization, the annular 
stainless steel sheet metal of a monolayer or two or more layers may be formed in the inside of 
a chamber as a heat shield plate. 

[0009]The lower energization electrode group solid 14 is provided with the lower energization 
electrode 141 fixed where the lower movable body 121 and the bottom plate 124 are 
electrically insulated via the insulating bushing 146 and the electric insulating plate 147 in the 
through hole of the sliding direction formed in the center section of the lower movable body 
121 and the bottom plate 124 of lower housing. The lower energization electrode 141 has the 
cylindrical electrode body 142 which has the flange 143 in a lower end, and the electrode head 
144 attached to the upper bed of that electrode body 142 in this example. Although not 
illustrated inside the lower energization electrode 141, the cooling channel which is connected 
with the external cooling fluid supply source, and pours cooling fluid to inside is formed. The 
lower energization electrode 141 is being fixed to the lower movable body by attaching the 
flange 143 to the lower movable body 121 with the securing bolt 148, as shown in drawing 2 
[A]. In this case, the electric insulation between the lower energization electrode 141 around 
the securing bolt 148 and the lower movable body 121 is secured using a publicly known 
insulating sleeve, an insulating washer, etc. The upper energization electrode group solid 15 is 
provided with the upper energization electrode 151 fixed where the upper support plate 1 13 is 
electrically insulated via the insulating bushings 156 and 157 in the through hole of the sliding 
direction formed in the center section of the upper support plate 113. The upper energization 
electrode 151 has the cylindrical long electrode body 152 in which the flange 153 was fixed to 
the upper bed, and the electrode head 154 attached to the lower end of that electrode body 
152 in this example. Although not illustrated inside the upper energization electrode 151, the 
cooling channel which is connected with the external cooling fluid supply source, and pours 
cooling fluid to inside is formed. Although the upper energization electrode 151 is not 
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illustrated, it is being fixed to the upper support plate by attaching the flange 153 to the upper 
support plate 1 13 with a securing bolt. In this case, the electric insulation between the upper 
energization electrode 151 around a securing bolt and the upper support plate 1 13 is secured 
using a publicly known insulating sleeve, an insulating washer, etc. The upper energization 
electrode 151 is extended through the hole which penetrates the top plate 134 of the upper 
housing 133 up and down, and a lower end is arranged in a sintering chamber. The insulating 
bushing 138 and the sealing member 139 are attached to the top plate 134. The axial center of 
the lower energization electrode 141 and the axial center of the upper energization electrode 
151 are positioned so that it may become the same axle. 

[0010]The drive 16 is constituted from this example by the fluid pressure cylinder 161, and the 
connecting block 1 63 for fixing to a lower energization electrode is being fixed at the tip (it is an 
upper bed with a figure) of that piston rod 162. The connection method of the connecting block 
163 and the piston rod 162 is performed by screwing the male screw formed at the tip of a 
piston rod in the female screw formed in the connecting block. The connecting block 163, that 
of the lower energization electrode 141 , the contact button 54 made with conductive materials, 
such as a copper plate mentioned later, in between, and the electric insulating plate 164 are 
arranged where a contact button is contacted to a lower energization electrode. The 
connecting block 163 is being fixed to the lower energization electrode by attaching the 
connecting block 163 to the flange 143 of the lower energization electrode 141 with the 
securing bolt 166 as shown in drawing 2 [A] in this case - using a publicly known Insulating 
sleeve, an insulating washer, etc. -- the connecting block 163 around the securing bolt 166, 
and the lower energization electrode 141 -- the electric insulation of a between is secured. The 
lower housing assembly 12 is carried out in this way, and moves up and down with the drive 
16 with the lower energization electrode group solid 14. Although the fluid pressure cylinder 
was adopted as a drive in the above-mentioned example, the method which is replaced with 
this and driven with an electric motor may be adopted. Between the flange 153 of the upper 
energization electrode 151, and the insulating bushing 157, the contact button 58 made with 
conductive materials, such as a copper plate mentioned later, is arranged. The mechanism to 
which vertical movement of the upper housing assembly 13 is carried out comprises the 
actuator 17 with which the upper bed was fixed to the upper support plate 113, and the lower 
end was fixed to the upper movable body 131, as shown in drawing 2 [B]. In this example, it 
comprises the fluid cylinder 1 71 , the upper bed of the cylinder body of this fluid cylinder is fixed 
to the upper support plate 113, and, as for this actuator 17, the lower end of the piston rod 172 
is being fixed to the upper movable body 131. The actuator is positioned so that it may exist in 
the flat surface where the axial center accomplishes a predetermined angle, for example, 30 
degrees, or 45 degrees about the field containing the axial center of the support 1 1 2 of a 
couple, and the axial center of the up-and-down energization electrodes 151 and 141. 
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[0011]When the lower housing assemblies 13 and 12 are an upper position and a lower 
position, respectively in the top and the lower energization electrode 141 will be most 
separated from the upper energization electrode 15 in the above-mentioned pulse energization 
sintering machine, On the head 144 of the lower energization electrode 141, the sintering mold 
a with which it filled up with the powder material j which should be sintered in inside is carried. 
At this time, the upper surface of the head 144 of the bottom energization electrode 141 can 
contact the undersurface of the lower press cores b inserted and set in the sintering mold hole, 
and can be energized with it, and it can apply a desired pressure now. It is made to go up, if a 
sintering mold is positioned on the lower energization electrode 141 until the upper press cores 
c in which the drive 16 operated and the lower energization electrode group solid 14 and the 
sintering mold a on it were inserted into the sintering mold hole with the lower housing 
assembly 12 hit the undersurface of the head 154 of the upper energization electrode 151. The 
actuator 17 operates simultaneous or after that with it, and the upper housing assembly 13 is 
dropped. Then, the chamber which the ring member 136 of the upper housing 133 and the ring 
member 126 of the lower housing 123 contact, and is formed by lower housing in a top is 
intercepted with the open air, and the inside of the chamber is made into a vacuum 
atmosphere or an inert gas atmosphere by a publicly known method. Pressing the lower 
energization electrode 141 by a desired pressure toward the upper energization electrode 151 
with the drive 16 after that, the direct-current pulse current of a desired value is sent on desired 
voltage via an energization electrode, and pulse energization sintering is performed. Although 
the fluid cylinder constituted the actuator 17 which moves the upper housing assembly 13 up 
and down from the above-mentioned example, it ****s, as shown in drawing 2 [C], and may 
constitute from an axis and it, a screw-thread axis that comprises the nut to screw, and the nut 
mechanism 171a. The screw-thread axis 172a in which this screw-thread axis and the nut 
mechanism 171a are supported by the lower movable body 121 pivotable by the erecting 
state, the overall length was covered mostly, and the male screw was formed, It has the male 
screw of this screw-thread axis 1 72a, the nut 1 73a in which the female screw to screw was 
formed, and the drive motor 174a turning around this screw-thread axis 172a. 
[0012]As for an electric power unit, what can supply the direct-current pulse current of a high 
current (for example, 5000A or more than it) by the low voltage (for example, less than 100V) 
is preferred. This is because the direct-current pulse current of a high current changes with 
necessity by the low voltage in performing discharge plasma sintering, discharge sintering, or 
pulse energization sintering like plasma activated sintering. Since the structure of such a 
direct-current pulse generation electric power unit itself may be publicly known, the detailed 
explanation is omitted. 

[0013]The energizing device 3 of this example is shown in drawing 3 thru/or drawing 5. The 
energizing device 3 of this example is provided with the switch mechanism 40 allocated on the 
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base plate 31 of the body frame 30, and the flow mechanism 50 which flows through the output 
side tag block of a couple which a switch mechanism mentions later in the energization 
electrode of the couple of the above-mentioned pulse energization sintering machine. On the 
base plate 31 of the frame 30, it insulates electrically to a base plate via the tabular insulator 
32 arranged on it, and the input-side tag blocks 41 and 42 of the 1st and 2nd couples of the 
switch mechanism 40 are being fixed. The upper surface of the base plate 31, therefore the 
upper surface of the insulator 32 are adjusted so that it may become the level surface mostly, 
therefore they are formed in the almost level, upper contact surfaces 41 1 and 421, i.e., current 
energizing surfaces, of the input terminal plates 41 and 43, and flat field. These input-sides tag 
block makes the broad board which can moreover take an area large as a current energizing 
surface with a copper conductive good material a two-sheet pile, and it is constituted (in order 
to secure big energization capacity). The 1st and 2nd input terminal plates 41 and 42 are 
similarly connected to the electric power unit 2 via the broad tabular plate conducting 412 and 
422, respectively. Such plate conducting is also built with a copper conductive good material. 
[0014]On the insulator 32 on the base plate 31, the 1st and 2nd input-side tag blocks 41 and 
42 are adjoined, respectively, it separates from the input-side tag block, and allocation 
immobilization of the 1st of the switch mechanism (insulating electrically) 40 and the 2nd 
output side tag block 43 and 44 is carried out. It is formed in the almost level, upper contact 
surfaces 431 and 441 , i.e., current energizing surfaces, of the output side tag blocks 43 and 
44, and flat field so that it may moreover become flat-tapped with the current energizing 
surface of an input-side tag block. These output side tag block makes the broad board which 
can moreover take an area large as a current energizing surface with a copper conductive 
good material a two-sheet pile, and is constituted. 

[0015]The switch mechanism 40 The 1st and 2nd input-side tag blocks, the 1st, and the upper 
part of the 2nd output side tag block, It has the support plate 45 (45a, 45b) fixed so that an 
input-side tag block and an output side tag block might be arranged above the portion which 
overlaps a transverse direction (it is a longitudinal direction in drawing 5 ) and might become 
almost level with two or more supports 46 especially. The support 46 is electrically insulated 
from an input side and an output side tag block by the insulating member which is not 
illustrated, therefore the support plate 45 is also insulated. The fluid cylinder 47 (47a and 47b) 
of** is attached to the support plates 45a and 45b by the erecting state, respectively, the 
portion to which, as for the position of the fluid cylinder 47, an input terminal plate and an 
output terminal plate overlap a transverse direction in the axial center of each fluid cylinder -- 
almost - a central line X-X (setting to drawing 5 ) top - and between an input terminal plate 
and an output terminal plate, [ position / between / and ] That is, it is decided so that it may 
come between the 1st input-side tag block 41 and the 1st output side tag block 43 and 
between the 2nd input-side tag block 42 and the 2nd output side tag block 44. 
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[0016]Orientation of each fluid cylinder 47 is carried out so that the piston rod can project to 
the support plate down side. Via the insulating member, about the piston rod, the movable 
support 48 (48a, 48b) (however drawing 4 only 48b graphic display) insulates to the piston rod 
471 of each fluid cylinder 47 electrically, and is being fixed to it. The continuity member 49 
(49a, 49b) made with a copper conductive good material is being fixed to the undersurface of 
each movable support 48. It is adjusted so that it may become almost level, lower contact 
surface, i.e., current energizing surface, of the continuity member. Thus, one continuity 
member is provided to each fluid cylinder, and it moves up and down independently by the 
fluid cylinder to which each continuity member is equivalent. The continuity member 49a 
operates in the cylinder 47a, and electrically connects the 1st input-side tag block 41 and the 
1st output side tag block 43. The continuity member 49b operates in the cylinder 47b, and 
electrically connects the 2nd input-side tag block 42 and the 2nd output side tag block 44. 
[0017]The 1st and 2nd output side tag blocks 43 and 44 are electrically connected to the upper 
energization electrode 151 and the lower energization electrode 141 of the pulse energization 
sintering machine 1 which are shown in drawing 1 via the flow mechanism 50, respectively. 
The flow mechanism 50 is provided with the 1st portion that electrically connects the 1st output 
side tag block 43 to the lower energization electrode 141 of the movable side of the pulse 
energization sintering machine 1, and the 2nd portion that electrically connects the 2nd output 
side tag block 44 to the upper energization electrode 151 of a fixed side. The conductor 51 by 
which the 1st portion of the flow mechanism 50 was electrically connected to the 1st output 
side tag block 43, The fixed conductor 52 which insulated the upper frame member 33 of the 
body frame 30, was fixed and has flowed electrically with the plate conducting 51, The 
movable conductor 53 arranged at the flank of a sintering machine, and the contact button 54 
which is electrically connected via the movable conductor 53 and the conductor, and 
electrically connects a movable conductor to the movable electrode 141, i.e., the lower 
energization electrode, of the pulse energization sintering machine 1, It has the actuator 56 
which moves up and down the flexible conductor 55 which electrically connects the fixed 
conductor 52 and the movable conductor 53, and the movable conductor 53 synchronizing with 
up-and-down motion of a lower energization electrode. The plate conducting 51 also piles up 
two or more copper conductive good broad boards, and is built. 

[001 8]ln this example, the actuator 56 comprises fluid pressure cylinders, such as an air 
cylinder which adjoined the sintering machine 1 and has been arranged by the erecting state, 
and the tip of that piston rod insulates electrically to the movable conductor 53, and it is 
attached. Therefore, a movable conductor is synchronized with up-and-down motion of a lower 
energization electrode, and it can move up and down. Although the flexible conductor 55 piles 
up several very thin broad many copper plates and gives flexibility in this example, the thing 
which knit the thin lead to band-like and was made into flexibility was also made with copper - 
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many -- the structure which arranged the link of several sheets in the cross direction (direction 
right-angled in space at drawing 4 ) and a longitudinal direction, and was connected by a 
conductive good pin like copper like a chain of them may be sufficient, use any -- it is 
constituted as a conductor which has a broad and big cross-section area so that current 
[ enough ] can be sent. In the energizing device of this invention, since the flow mechanism 
was made the above composition, Even if the weight of a flexible conductor becomes very 
large, prevent an unbalanced load from acting on a lower energization electrode, and 
Modification of an insulating bushing, Generating of the variation in sintering by the sintering 
mold installation table part (i.e., the poor parallelism of the upper surface of a head and the 
undersurface of an upper energization electrode) by the unbalanced load, generating of faults, 
such as generating of an unsintered portion, a sintering mold, the breakage problem of a 
sintering apparatus, etc. can be prevented. The 2nd portion of the flow mechanism comprises 
the contact button 58 which electrically connects the broad tabular fixed plate conducting 57 
and the fixed plate conducting 57 to the upper energization electrode 151 like the 2nd output 
side tag block. The fixed plate conducting 57 comprises two or more portions 571 thru/or 574 
which each piles up two or more copper conductive good plates, is constituted, and flowed 
electrically mutually. 

[0019]Next, operation of the energizing device of the above-mentioned example is explained in 
relation to operation of a sintering machine. If the sintering mold a with which it filled up with 
the granular material j which is a sintered material is installed on the head 144 of the lower 
energization electrode 141 of the pulse energization sintering machine 1, the drive 16 will 
operate and the lower housing assembly 12 and the lower energization electrode group solid 
14 will be raised. Then, the upper surface of the upper press cores c which the sintering mold 
a carried on the head 144 went up with it, and were set in the sintering mold a contacts the 
undersurface of the head 154 of the upper energization electrode 151. At the same time as the 
lower energization electrode 141 goes up by operation of the above-mentioned drive 16, the 
actuator 56 of the flow mechanism 50 operates according to the climbing speed, the movable 
conductor 53 is raised, and the end of a flexible conductor is raised. Shift time simultaneously 
with it and the upper housing assembly 13 descends with the actuator 17, The ring member 
136 of the upper housing assembly 13 and the ring member 126 of the lower housing 
assembly 12 approach, the chamber surrounding [with up-and-down housing ] a sintering 
mold is formed, and the inside of a chamber is made into the atmosphere of a vacua (it is a 
negative pressure state to atmospheric pressure), or inactive gas with the device which is not 
illustrated. The drive 16 compresses the granular material j which should press the lower 
energization electrode 141 toward the upper energization electrode 151 by the power decided 
by a sintering condition, and a top should sinter via the lower press cores c and b by a desired 
pressure. The cylinders 47a and 47b of the energizing device 3 operate simultaneously, 
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depress the continuity members 49a and 49b, contact the continuity member 49a to the 1st 
input-side tag block 41 and the 1st output side tag block 43, and it is made to flow through 
them electrically under such a state, Contact the continuity member 49b of another side to the 
2nd input-side tag block 42 and the 2nd output side tag block 44, it is made to flow through 
them, direct-current pulse current is supplied to the pulse energization sintering machine 1 
from the electric power unit 2 by it, and the sintering machine performs pulse energization 
sintering. What is necessary is to operate the cylinder 47 conversely and just to separate a 
continuity member from an input-side tag block and an output side tag block, when stopping 
supply of the current to a pulse energization sintering machine. 

[0020]The above-mentioned energizing device by arranging the two output side tag blocks 43a 
and 43b, and 44a and 44b to the one input-side tag blocks 41 and 42, as it is shown in drawing 
6, and providing a communicating member corresponding to it, It can be used for supplying 
sintering current to two sets of pulse energization sintering machines with one electric power 
unit. 

[0021]The modification of the pulse energization sintering machine is shown in drawing 7 . 
Unlike the housing of the pulse energization sintering machine of said example, in this 
example, the housing 123b is different at the point which is the stationary type fixed to the 
upper support plate 1 13b. The housing 123b is provided with the bottom plate 124b with which 
the upper bed was fixed to the lower end of the barrel 125b of the hollow fixed to the upper 
support plate 1 13b, and the barrel 125b in the air. The lower energization electrode group solid 
14b is attached to the upper bed of the piston rod 162b of the fluid cylinder 161b which 
constitutes the drive 16b. The lower energization electrode group solid 14b is provided with the 
lower energization electrode 141b which comprised the cylindrical electrode body 142b in 
which the flange 143b was formed in the lower end. Between the electrode body 142b and the 
connecting block 163b fixed to the upper bed of the piston rod 162b, the contact button 54 
made with an electric insulating plate, a copper plate, etc. like said example makes an electric 
insulating plate the connecting block side, and disposition and fixation is carried out. The 
connection method between a contact button, an electrode body, and a connecting block is the 
same as said example. The structure and the mounting arrangement of the upper electrode 
assembly 15b are substantially [ as said example ] the same. Therefore, explanation is 
omitted. Since the housing 123b is a stationary type, it is into the sintering chamber in housing, 
or the comparatively big window 127b for performing the sintering mold receipts and payments 
from there is formed, and it enables it for the door 128b which was able to attach that window 
on the hinge etc. so that opening and closing were possible to have closed in this example. 
The lower energization electrode 141b penetrated the hole formed in the bottom plate 124b of 
the housing 123b, and is extended. The insulating seal member 129b is formed in the hole. 
This insulating seal member prevents the electrical link between a bottom plate and a lower 
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energization electrode, and it secures the airtightness around a lower energization electrode, 
and also is carrying out the duty to which it shows a lower energization electrode movable 
about housing. In having such housing structure, since the insulating seal member is carrying 
out sliding contact to the energization electrode, partial wear will be caused by an unbalanced 
load, but if the energizing device of this invention is used, such partial wear can also be 
prevented. Like said example, by forming the annular solid 125b doubly, the side attachment 
wall of housing is made into double-frame construction (the shape of a water jacket), and has 
structure which lets cooling water pass to inside. The door 128b also has dual structure. 
Although not illustrated, in order to protect the wall of housing from generation of heat from the 
sintering mold at the time of energization, the annular stainless steel sheet metal of a 
monolayer or two or more layers may be formed in the inside of a chamber as a heat shield 
plate. 

[0022]Although the above-mentioned example explained the case where the switch 
mechanism 40 and the flow mechanism 50 had been arranged between the pulse energization 
sintering machines 1 and 1 b and the electric power unit 2 of a direct current which supplies 
direct current power to the pulse energization sintering machine, arranging only the flow 
mechanism 50 between electric power unit 2' of a direct current, and the pulse energization 
sintering machines 1 and 1b, as shown in drawing 8 — electric power unit 2' - inside -- or 
switch mechanism 40' may be arranged to the upstream. In this case, since alternating current 
power is supplied to the transformer 21 in the electric power unit 2 of a direct current from AC 
power supply (not shown), Although it is not necessary to make it the structure same as switch 
mechanism 40' as the switch mechanism 40 of the above-mentioned example, since a low- 
voltage high current flows into a pulse energization sintering machine from the rectifier 22 
which is in the downstream from the transformer 21 of the electric power unit 2, the thing of the 
same composition as the above-mentioned flow mechanism 50 is used. In this case, of course, 
the conductor of the 1 st portion of the flow mechanism 50 is connected to one output terminal 
of electric power unit 2', and one portion of the fixed plate conducting 57 of the 2nd portion is 
connected to the output terminal of another side. And supply of the electric power to a pulse 
energization sintering machine is performed by operating switch mechanism 40'. 
[0023] 

[Effect]According to this invention, even if the weight of a (b) flexible conductor becomes very 
large, . Generating of the partial wear of an insulating guidance member which prevented the 
unbalanced load from acting on a lower energization electrode and to which it has shown the 
lower energization electrode movable can be prevented. (**) The parallelism of the upper 
surface of a sintering mold installation table part and the undersurface of an upper energization 
electrode is securable, It is possible to do so the effect of ** that breakage of (**) and sintering 
mold, and sintering apparatus which can prevent generating of faults, such as variation 
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generating of sintering by poor parallelism and generating of an unsintered portion, can be 
prevented and that energization of a (**) high current can be ensured efficiently. 



[Translation done.] 
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PROBLEM TO BE SOLVED: To prevent an unbalanced 
load generated by a very heavy conductor from being 
applied to a movable side energization electrode, to 
ensure an appropriate operation of a pulse electrification 
sintering machine, and to prevent the detrition and 
breakage of components thereof. 
SOLUTION: This energizing apparatus 3 comprises a 
switching mechanism 40 having a pair of input side 
terminals connected to a power source, a pair of output 
side terminals and an energization member for 
electrically energizing the output side terminals to the 
input side terminals, and an energizing mechanism 50 
for electrically energizing the pair of output side terminals Astiztf^^ 
of the switching mechanism to the pair of the 

energization electrodes, respectively. The energizing mechanism comprises a connection 
terminal 54 on a movable energization electrode side which is electrically connected to the 
movable energization electrode and moved together with the movable energization electrode, 
a flexible conductor 55 for electrically connecting the connection terminal to one of the pair of 
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output terminals, and an actuator 56 for moving an end on the connection terminal side of the 
flexible conductor according to the movement of the movable energization electrode. 
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t^i — /n»tr 1 3 9 j&nR o # (t h fix \ ^ . rmmmm 

1 4 liOM^^±a««ffil 5 1 iO»tk(iHW[fc=flr6 

[ooio] mmm. 1 6(4, ;«»s^j-ci4^#;j±y 

'J yy' 1 6 1 T"«^il. -^<73b°X b yn -y K 1 6 2<73 
*S (0T-±S) t(4T3TOSitll^-SfcA««^ 
7"0>y ^ 1 6 3^'H/E§ilT^§ „ ft^7"P 7?163 

fc b°x t-yn>y F 1 6 2 tvmx%m±. ex b yn -y 
40 Fjyifcim^tifettia t £fS%7"a -y ^ tffM^it^ 
Mfe lfcm&t6 Z t iz^Xfrhixh „ »^7"n -y ^ 

1 6 3 fcTimms 1 4 1 <?)t m& (4, ^a-rsn^ 
co*mwf4-cT'# tzwmw, 1 ? 5 4k, mmm i e 4 1 

fl^S. tS^7"n.y^ 1 6 3(4. 02[A](CtS§^i§J; 
5 . -e<?)fgS7"n 7?163J H£*';b M 6 6 XT 

mwm& 1 4 1 ©77 y ^'se i 4 3 tux Dfttti. ^ t iz 

©ffi^x y -yayifisy -y y ^^^ffli . ss^vi/ 
so m 6 6 crmmx^mmy'v >y ^ 1 6 3 1 Ta««s i 
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4 1 1 km0m5m&&imkLx$>&. r^^y 

1 2 HZ (D i -5 LTTiiltltffia^* l 4 t 

mximm^mt ix^&^u y^mmu^, a 
mzit i x n»rt - 9 tmeth-m, £ m m t x «, j 
vi. ±ammei 5 iw?yyii sst^my-yy 

* 1 5 7 fc«orat{4SB!W-SlfflE^Wttfffi-C-C# 
fcSS^S? 5 8^'ffiB£trO^„ ±^f>^'y^a±#: 
1 3£±Tfl»£^!>««(i. 02 [B] tS£tl£J; 
it. ±S#±£&«1 1 3t@g^iiTS*W»* 
1 3 7Tltffc;&;h.4. 

^r?^x-? i 7{±i«siffi^JT{4iS*vU 
i 7 i -cw^^u zemfci/V y^"«^'J y^**<?) 

±ffi#'±£f§« 1 1 3 (cHS^il. h°.X h > o -y F 1 7 
2«TW±«T»#:l 3 l£H5&3ixT^&. T?^.* 
X-^Ji. ^«»[>*\ 1 1 2<0«M>2HX± 

ramm* 1 5 k hi com^^mizmixr^ 
const. mmi3 om^it4 58&mt 

[0011] ±IE-A7^a€MIStii.cfc^T, ±. 
^yy^'aifti 3, l 2tf*ti*ti±®M&.x/T®M. 

iz%->x^x, rmmnmi 4 i^±am«si 5**6 
mmtitzwz^^x^itz. Ta««ffii4i<7) 

s\-v V 1 4 4±tfi, +(;:ffiSS3*iS'^»*WBj # 

futffls® a & #i4 . zotz rmnnm 
i 4 i eo^«y h i 4 4cD±mtemm<7)xmzw xzti 

X-t-v bZtlXU&TTPZ^TbcO-ftttlgmiZtl 

t a«t"& i> t s tmawjEE^ £ jntus ± 3 o r 
Mfes^ra*«ffii 4 i«±tffiSi^6§#is 

fc . IBiSHS 1 6 LTTammSffljtft: l 4 
^<7)±«§Ma£, T^y>?'«±frl 2h*tc. 

1 5 5 4«TffitS^.?.^t ; -±#§-*l» < , 

-f-tltN^ii-f-OSr^^j.x-^ 1 7^»^LT± 
y>7^>^M#cl 3§r^T£*-?>, -rSfcJy^^ 
^'1 3 30'J^W1 3 6 fcTVW^>^l 2 30U 
y^ff 1 2 6 t *s^ffitT±. T^s^tCt 

t 'i . b Lf lj 1 6 T TilOTffi 1 4 1 £ _ham€S 1 
5 1 tft^TPirM«E±iTl¥EL^%a€m«£^ 

3£±T»-t&r?^x-?i 7^s*^ 
uyrT"*jSLfc5&\ E2 [c] t^fi&iafctat 

W&tf *ftfc Ji^-f 5 -y I- a>£>j£Sfa tttSV-t -y h 
Ml 7 1 aT'fiMtLTt £W ZOtalW&Xf-f-vh 

mmi 7 1 aj±, t^i»#c 1 2 1 tui^-cnite^ 

fcSS § *VO v£ { t H-5 T Stfc t * 
fat(Sl7 2afc, £Ofct«l 7 2 a C9JHfa t fc 
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-t&mhlimf&Ziltt '/ M 7 3 at, ^cOfcttt 
1 72a£0frf£!WE-?l 74afc£ffi;tT^ 

s. 

[0012] masgwi. ffimji ( mm ioovia 
t) x±mm. mm 50 o o A]&mt^iia±) <m 

o &wxwmf8a& ^om^z\mms.x±mf^m. 
io m.wwx^nw^mcoMm&m±&%}c7) t, ^-e ± v ^ 
[0013] 03^v^tH5^v^T. *»4M«am 

3 $ ^XT I ^ „ i ^^fSW^amSg 3(4.* 

s- ±mv wxmnmmn-ttcvmmmmizmm-fm 

MMffi50 t£mtX^&» 7l/-A30«6S3 1i 
^*3 1(0±H. t^*^TffiS#:3 2 0±Hii(i(5'7l< 

™c^i> =fc oizmmztix^x LfcWixximm 
4 i&V4 3c7)±fic7)»Mfflf ^bhmmMA i iav 

4 2 1 i(5(f*¥WB£WtffM§ftT^i= „ 

b iXlK^mmtfttihi. o^BJtSw^S 2tfcfiiatL 
T (*S5rilWSJI*W»'f-6fc«)) fflfigS^T^I.. 
H 1 ^y'S 2 WA7JS Z F«4 1 &tf 4 2 i4N«ttlJST" 
««««««4 1 2&V4 2 2 ^^LT*iggB2 t-t 

30 ti^nmmziix^z. , zfi^cDmmmumcDmmn 

[00 14] &m l±.CD$mik3 2CD±.iZli, miR 

vm2coAmi^M4 im/4 2iz*ii?tLimL'c 
^Mmutmxx (mm^zm»Lx) 7,a -v 
i-m®4 o com i mm 20)&jiim?m 3 mf4 4 
mmmfc ^tix^h, saw wl 4 3 ay 4 4 «± 
Mf , )fss!fcffi^ : 5rfc*>amffi4 3 1 at/4 4 1 t^B'/W 

T'TO^ffi \z , t j5» AMUSi^ ««a«ffi t ffi- 1 & 

40 #i:ffi«omv^T"t^tamffit Lx&,vmmfttti 

&lo%^&cT)M$:2tmUzlxm&$fiX^&„ 
[00 15]^7f«40lt mm%2<7)}Jl 

mm-mmm 1 mm 2 «^7iti«^«^±^. #t 

AMBJKfflKfc ffi^HJS^St * : ®77ra(c ( 0 5 tis^ 

Sfi4 6 1 J: 0 liSWC^I. =fc 3 tH£§ #Ut5JS« 
4 5 (4 5a, 4 5b) ^feT^S. Stt4 6iill^: 
L^v«gp«(c i 0 A7JlIJ&y^7llI«^«*^«^ 

50 5 . £}^4 5aStf'4 5b ttt^ft^U >^"4 7 
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( 4 7 afttf 4 7 b ) ^fimttitfMMflm 

ftT v>* . U y ^"4 7 wfiBti. &Stfty y y? 

^AM«rT«4 1 fcSl^KMIK^S4 3 bcofflR 
Vm2 cOA^iffii i K4 2 fc3?2«ajMlifsffl£4 4 k 

[0016] %mMti/V yf'A 7\±%<n¥x V yn - y F 
^SK^TIit^mt^ Sid fcffift£ftTH£ . # 
jfifry V y ?"4 7 «b°X h y o •/ F 4 7 1 t&nTifcfeJ* 
*4 8 (48a, 48b) ( tztSLM4 T1i4 8 b 

WtffiStTHSS^TViS. #^IttSJt*4 8^TM 

(c(iii^^tt«iiuws-c"-c"#^«aa5ff4 9 ( 4 

9a, 49b) #[ISg3ftT HI. . «iigEff«Tffl^# 

SPWiiift ^ ft , #«3iH?tt aw jfrr &'{M$-y >)y V\z 

4 9aliyiJ y^'4 7 afc± OUrftSftTfl 1 CDAllW 
»?«4 1 kg? 1 ^ffiMSflSH 3 k £iwwtc«M 

«a^ff4 9bii^ijy^"4 7btj;0»^§ft 
TH2 ^XmmTWLA 2 t ^2^ajAfflJffF«4 4 k 

[00 1 7] SSI St^^^OM? «4 3»tf 4 4 

m« i ^-bumse 1 5 1 am^aws 1 4 1 

0 i±, m 1 «m^(us^«4 3 sr^^^jimflBsii 1 « 
^rmi^TiKms 1 4 1 izwmizfflfcthft 1 oas 
#t , i?2 ^ffi^ii»S4 4 ^@siii^Jiam«s 1 

5 it€«e^«^-ri.fi2^^.>'rfi/:Tv^ 0 » 
ass 5 0 «m 1 t? 1 co&jimmm 3 t 

*^W«S^$ft^»m*5 It, W7^A3 0(0 
±7 V - A§W 3 3 luffi&S *T ®5e £ ft*^®€« 5 

1 1 mmw tssi $ ftx v 15 5 2 1 , 
«fjSE(csM§ft^^»2f 5 3 1 , *mmm* 5 3 

; wxjumsass 1 ^»«s-t ^^ramms 1 4 
1 tm^wtts^ssMffi^ 5 4 1 , ssg^m* 5 2 
t ^mmnik 53 1 ^wm^m-th ? u^yym 
1^5 5, "immmfo 5 3 &rmmmmco±rwnzmm 

[0 0 18] T^^j.x-^5 6ii, 

me 1 mmixuMmxtmztxfz^Tyv 
-^H(DWi#Eyu yrxm^ti. zwxyyw 
vtmrnffiwrnm 5 3 tm^wttts l-ok 0 m 



(6) #H2 0 0 1 -3 3 58 1 1 

1 0 

t>iix\^. Ltzfj^x^mmmmrmmMM^± 
rmmm^xirmx^ s . 7 ydf yy/w»«ft 5 

5tt. retell 

ov)y9*mtin m^xim\zwmi}su) rv&£ 
nmz&Kxz fi^^nz-y(r>x 3 [zm^k 5 %mm 

tan X n t y L fcflfifc t> J: n . \ vftik. L*>+ 

10 S»€ftt LT«^ft-S„ *l»il««cfcvvr 

^ r&± lx mm? >y y ^ 

i,, «a«it^2«^(i, m2omAffls^«tN 
m^mxuwmjsLmmM 5 1 1 5 7 ^ ± 

20 M«€ffi 1 5 1 (c«»Wfc:S8l!-f - § SSBiffF 5 8k TflS 

mmx^mmmm^mhxm^fix^xM.^zm 
fm&mztvMgBk<m#5 1 1 5 74*^^ 

[0019] &t±!aiiM^jimggco»^£Mfeii 

WlM^kWaLTStHH-rs. MSfflt't^^j 

^«§ft^^s®a^vsv^a«^e« 1 coTMwmm 

141(?)\7K144 cr>±_t,zmUZilh t , ffit&SK 1 

e^ii^LTT^vyy^fflirft 1 2Mfrmmmms. 

30 A*14S:±#S^I> 0 fl.k^>/K144±K»^ 
Mia fc*flfc*fc±#L«BKffiartfc-fe •/ h $ 

1 5 4<0TiBteSSN-*. ±i2IE»ilgl 6 Oli^t J: 

am^^T»as«5 ow^ax-? 5 6^'» 

#LT"5THjS€#;5 3 ^±#J^7l/^y7";«tft« 
-3£±#£it£„ ^ftkRBttsgni±B#r B ^T^t 
T, ±^^y>^"fiTi#:l 3i s r?faX-^ 1 7£± 

-oT^T^ft, y> ?m±w 1 3 o u yyww 1 

40 3 6 ay'T^^ y> ^fflii* 12«'J y ?'!5# 12 6** 

«ffiL, iT^^yy^icj; »Siffl&fty^ 

( ^E(cw 1 y a ry-KM ) ^M^mffx mm% 
iz-t& . 1 6 ffiwmffi 1 4 1 ^±amts 
1 5 1 izfofy^x. ma^mzx o^fetfts^tffE 

L±, Tryyrrrc, b^LT^t-^SKfrj £ 

g3«yy y^'4 7 aSt^4 7 btfm&liZMftLXZffl 
m%4 9 aSy'4 9 b &WLTlfX*<&mgm4 9 a 
50 £H 1 <7)A*liffi^S4 1 km 1 ^Eli7]fflffi^S4 3 £ 
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1 1 

^M2 &t>jvi>xnnm?m i t=E«>w*^a£ffii& 

[0 0 2 0] ±iaii^S{±. 06tS§ixSJ:-5(cL 
X-^nXWmkTM.A 1 fttM 2 K*J LT2!o<5DtfJtj 10 
WSBi i S4 3a, 43bM44a, 4 4 b 

tMzmmmi, ^mznmixmi .itizx^x. 

[ o o 2 1 ] 07 izm^x.. ^v^a^Misfi^^M 

bii±sssi 1 3bizwfe%-htzmfei£Tfoh&xm 
mt& . iswvy 123b j±±ffl*«±^d*E ii3b 

KHSSfL^tf SiOjS* 1 2 5 b t , 1 2 5 20 

b^TffitSSS^fiKl 24bt^lffli.TV^ 0 T 
1 4 b (4, Ifg| 1 6 b Sffijfif hm. 
fty'J^'l 6 1 b^exbynvKl 6 2b«lSC 

k "9 # it & ixT m i, . -rhumbs a* i 4 b itrmz 
7 ? y 1 4 3 b § na«^*ffi** 1 4 

2b*»&«jj£3;h.fcTS11WWEl 4 1 b£fll£"0>4. 
HflS#flc 1 4 2 b i , b yo •/ K 1 6 2 btf>±*fc 
HSSfUtSSKT'o 7^163 b fc^Httt, l?fE*Jt 

m t mm^mmm t «hs3stc& Jt««JB? 5 4 1 
mmt m i?$> 5 . 1 5 b oflsjt&oTK 0 

■Wimt*. J«i««*CliA^*>/1 2 3b>v|A| 

timtm 9 mhtitzB 1 2 s t> tzx 0 r«T^ § i 3 

tLTfeSo T»tt*14 1 b|^^12 3b 
WES 12 4b tc^^iUt.^MjiLT WCV^S . 
^^rttiiffiS^-^SPW 1 2 9 b^fgtt^tlTM 

«m t x ^ & (Dxmffimiz * 0 mmn zm-zttz*?, 

m±X%&« AO^'y^Mii:, Huie^SfeMh 



»H2 0 0 1 -3 3 58 1 1 
1 2 

Wffit (W-^-y>t7bft) fcSfi, 
**jttSiit ! 5roT^5. Bl28b£>2lSffi 

*^^^^AO^>^rtfi^ffiiit-i»^t. f- 

[0022] ±.mmmMxwvi>xwwmm 1, ib 
t . ^«A°;b-xa««fe«t[ffiim*&«fe-r^EM« 

mi!SilM2 h^ZXA yf-««4 0 t»a««5 0 fc 

tt^m^g2' tAv^a^sai, lbt^ra 
zmmmsonx-zumL. mass* 2' mzmvm 

2W<7)$E^2 lt^^A^^^SOX". «y 
«I4 0' tLTti±fEHfSM«X^-y-f-«ffi4 0fc 

mmsizi-zmii^w. ^mm/za^wi 1 

ffiifE^mi co-ctKaEtfoaeatsw 5 0 1 r t« 
)S«fco*ffiffl-t4. l>*>5/b-2Sifflifli5 0 

1 «SI5^«2»«#:&«#aS 2 ' cO-^OHl^Sffl^ 
tSSKU, ffi2c7)gP^@S«m«5 7cov^ti^gE 

[ 0 0 2 3 ] 

M^#StA# <4otb, TittiCIMt 
ffli-S«*R6±L,TTiMIWi*#lll»rffi(=*l*lfC^ 

(a) ^/2^M«^S«lSrffi±T"#l,, 

( - ) Ams^am^ < 8n tff 3 2: t *jt# 

[Hi ] *^0J^amS*tStffiffl§til»A7i^xffll; 

[02 ] [a] teTMmmtwmmtmmatmt: 
WM ixh *) . [ b ] ti±AO ^"ffl*#;& 
m\¥-f hr 9 9 ^-tmxh 0 , [ c ] ht^ 

[H3] arngg^TMHT-fcoT, a«M^«t*t 

[04 ] aHSM^M0T-&oT0^1A-A^ 
[05 ] AAflWStffi^iliJS^RttOBeSfiWS 
[06 ] a«gg^MgttS-^II«0T'J,-g, o 
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1 3 

1 , It' ^jlU'^Sli 2,2' 1 

3 ansig 

3 0 J^fayv-J* 



mW\2 0 0 1 -3 3 58 1 1 
1 4 



4 0.40' ■■ -,-mn 

4 1,42 AMIS^S 

47 s*i^yyr 
so mmrnrn 

5 6 r^fiX-j? 



43, 44 ffi 

49 

5 5 yV^iy 



[01] 



CN2] 



if 1 





,171a 
|jP — -173a 



[06] 

43 44 




•X 
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